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(54) METHOD FOR RECORDING DATA AND DISK DRIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To correctly record data by 
preventing the data which is erased temporarily when 
the data are recorded from being lost. 
SOLUTION: When data recording and reproducing are 
performed in a physical sector unit, that is larger than a 
logical block in the case of recording the data on an 
optical disk 10 in a logical block unit, the data of a 
physical sector where a part of the data read in the 
physical sector unit are replaced with data to be 
recorded are read to a buffer memory 29. Data that 
cannot be replaced with the data to be recorded in the 
data of the memory 29 are copied to a nonvolatile 
memory 40. Record data in the physical sector unit are 
generated from the data of the memory 29 and the data 
to be recorded, and the record data are recorded by 
erasing data at the recording position on the disk 10 in 
the physical sector unit. Since the data temporarily 
erased from the disk 10 are stored in the memory 40, 
the data to be temporarily erased can be re-written in 
the disk 10, even if data recording operation is interrupted. 
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imm i ] 74 xrmmimizT-fmmm 
xm&fttb , mm* m l^t- *<o-s* . te 

frier ^^«fe»m±Toiefnags-*-rieiifis 

r-^ieJfWS;. 

[18*82 ] buEx -f ^^*K$M^«H*OlSS'Jffi 

ffiEffiwat** y cot, wiEaK«M8*se«s^4 i 
t -rmxm i leit^r-^ieuwa. 
[ n$3 3 j Miei^tb l at r - * <oh» $■ . mm 

M«a* J ^T Lfc b # tcii , frie^flt^tM t y tie 

m. 

1 mm 4] msiT4x? mmm^cor- 9 mi 

i3i Br i x 9 vassmfawmmt me^wm* * 
y ammw-^k Ltii§&. msrwzm* * y tie 

c if 5 ] Mier 4x9 mmmfo'WT- 9 mi 
m^mnxmwi^titzb * . 
frier 4 z9mm&tiwmwM®b m&Fmmt* * 

z b i^trnm ft-hti z t -tmim 211 
mv>T-9iimm. 

iffitm ) t 4 x9mnmMztt Lxr-9mi 
im*.momm&&®.b . 

frier -r * ? ttie#S$#* S> RA tb $ ft tz t- 9 2r Ett 

thT-mm^ob. 

mawii^RTU:. fjieie«H±¥g^$WLT. Me 
T4X9 ttffiflsss *tc»« wmffi-CT - * * ie»-t s 
rl frier -f * 9 mmmmzimzixx ^&f-9£ 

ftt. ^ajL^7-'-^o-a5$-fe#i-ri»T-^T'i^ 

mmwmt^v zfflwix. frier 4 
ftfrt>m*iii2tix . frimmmth r-fx-wz® 



it > ti%^T-9b. wf-9<m\iT 4 x9mm& 

fo±.xnmmm£*-n3mmffimiim4th z t 

mwLbt&7 : 4X9mw. 

1 mm 7] miT4X9 mmmumomm 

mmm&tu. mmmm^mmmix. frie 
T4X9mmmM^mmsm®m&fttb* 

frie^if^tt^ ^& y tuiPLT . ^aj l^men 
mmum-ti z t mmb +imm6&m>T 

4X9&E. 

1 mm ] mtimm^xn . friest^tu uct- 
9<7>-mz. im-tz>T-9izw.ztiitti<7)*>. nmm 
ssmtm&tmz m-twm&T it: b # tut . mi 
^w%&* t y ^soffli lt . fr!e^##ii4x t y tE« 

S tiX v ^ frier- ^ £ Kr - ^ coie^S{2aif « & 

«st -r 4 c: b mm t -tmxm 1 les^r <x 9m 
a. 

ieii»^s^$*i> t # . 

frier i x 9 mmmwcnmmm t frie^»^tt^ * 
y commmfi-wnuzm^. frie^»^^ * y t n 
isiE«H4#R*iSij» lt . frie^w^tt^ t y tieis 

Sftrv^r-i'*. Kr-^cOie»(4Sffl^T'^§il 

!t frier ^. ^ «ieii«f*:±(7)aat* zm-tz b m 
®bt&m&m7mm<r>T 4 x9mw. 
[|»*iiio] frie*jffl*KT<i. *mztitzT-9 
vmmwznmzit&b*. 
msiT 4 x9mmmw<rmmmbmixum£* : z 
y <nmmwfi-%. ttzmsb \m%n$>^. mzmi 
x^tc^f-9 tffi&m%&x * y tieis § ixr v > 1 
z b ^i-mmmtii-izb tftmb-t &m$m7ii 

[000 1] 

fcitfr-f^^mttUW-S. l¥L<{i. T4X9ttSZ 

mi&MZT-9zmBtmiz. T4X9m&mmz 
iimzhx ^if-9 zmn-ft-f b mzm& * tfcf - 

^^-gi52rE»f l.r-^ta#}ft^T*#M-rtO£ 
-^t-a#^ hhh Zb<7)%UT-9 bWr-90M 

m&m ^Sr^»mt^ ^ y (=ieii$*-& i 1 1= <t 0 . 
r-^<^iea»f^4'IBi$fLTi)r 4 x9®.mmmz 
vzm-tT-fim&iZtixLt ozb m±?$> 
x%%>. 
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imvmm f 4 x9mmmw. mnmr4X9 

X'it. 9 9y4 X***£ V^IJifr -f ^ ^±cOT H 
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ie^ft^±#<-ri»ii:* { -c#s. r-^oie 
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m^mmfu - y 9 \zm\ tx . §&a7o - y 9mx?>m 

[0003] 07tiloo%a-fe^^2r4o<7)t&a7'n 
At^-nsayo-y^THi'^ rei j ~ TBI 3 j * 

x fB 1 j - cb l 3 j *T'C0T-^5:#trtia-lr^^ 
r P s 0 j - r p s 3 j <r>T-9(om^tii Lififthtiti 

r-^*^07B(c^-rna7'oy^r fux rsi j 

- r b 1 3 j $.x;<n¥~9 r d 1 j ~ r d l 3 j SrjMfK 

a. 

COO 04 ] fta^'D-y^THU-X r b 1 j ~ 
r Bi3j tcr-?£iei!-f !>*£\ ±t4X9*\(T)t 
-9<nm%&Mmm^9 9&&X^hWniimh% 
H/D7?7KW TBOj r B 1 4 j 
TBI 5j Or-^i.^*TEfiU^(mif3:<5^ 

COO 05] ZCDtztb, tmyv-yfTVUX TBOj 
r B 1 4 j r b 1 5 j <r>7*-^Srr-^iS»ffiro*eaii: 

T v > 4 3fcr -f ? *> t H 8 B fc^f J: 3 £ , IBftfKOtt 

m±%mw-t99. t%h%m®*.99 r PS 

0 j , r P S 3 j Or-? r d 0 j ~ r d 3 j , r d l 
2 j - r d 1 5 j £rK*iiJ-f . 

[0006] m8ClZ7n-f%itzlzmm7'n-y7 
7 YUX r b 1 j ~~ r b 1 3 j tieH^ST-? r e 

1 j - r e 1 3 j t . mzm^tn^tix^ismmco^. 

I&i&ftt&nmfv v 9 7 H UX r b 0 j r B 1 4 j 
r B15j«0f-^ r d0j Tdl4j r dl5j£ffl 

. 08 d t^-r j; ^ wi* ? * mzxr- m 

m*9 9 rpso j - rps3 j cOt-9 ifMSlXfr 

L>tmmT-?zim$hztx\ mmru v97vv 

x r b 1 j - r B 1 3 j t,ZT-?Zimi-Z Z b tfX'Z 
[00 07] Z<Wm*99 r PS0j , rpS3j« 

[0008] 

mz . ffijg s fut wiyo 7?7H uxcom^mm-t 



hr—9HtT 4 X9frt>Wlfr\i!>LX>U7 r X^Vlz 
[0009] I.IT\ «§/i7tie«fflr-^^T-f^. 
T *> £>4j£ $ ii£f eUfflr- ? CDS £ a^^T-TI. flu 

[0010] ZZX\ Zco%mZ'ii. f—9fBHfi¥z- 

m mzmz $ at r - 9 <omsk % m± 1 x , je l < t - 
mmw-m&i>v>xhh. 

[00 11] 

9 & . t&awmiiij: "5 i-^awfiiTi^aj't t 
fttc. a*ajLfcr-^<o-asr. mk-thf—rxw. 
mttz^-h. ngmmmo. xm § r - ^ teit^ 

mxfo -> T , fa; tfEIMftc^f^tij stir , 

[0012] atfc, r-f^^isui. T4x?mmm 

zmmm u,fa; m&mfa iz^mwm&XT 

x^mitzcn^mm^mzm^mt^cot l. s 
?t^»«tt^ mm ix. r 4x9 mmm-fr t> 
mfrftztix. *^mtiT-9xs^mihti^ 

[0013] zff)%mza^x\i.. mumT4X9iz 

iciei*s^-c^i>f-^A { i&a7'D y ^ j: 0 fe^gt 
a-b^^*fitffc*as$ii4. zco^m-t9 9mtiLxm 
^ta^tLtzr-9 <7)~m\ tsatti f- 9 xm * gu 

li 4 r - ^ TH # ^ ^. V * t - ^ *>' . -I (Of - 9 

<mtr 4 x 9 ±.x<7)mmmz*?mmmffiWi t s 
•j tti, ^ni^tx ^ v i,zimztitzT-9tfimztL 
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r < * ? <nwsmsm>§&mti*. 

[00 14] ZZX\ mfi-tiiltlT-f 9m 

•t&T-ft&tmtt&i*. mmm^9 9m&xm 
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Kkz.ftTjx? coffi%m®k*m%&* * y tcfei^ 
snrv^^ijfflfg^-^Lfc*^. ufOTJWfctt** 
'j (cieis $ ixr v ^ r - * aw 4*?fc»*sis*i 

ii, » s m t r v \r~? tifimtm. x * y ei e«s 
ixrv>4cts*-fiisi3&«^sn6. 

[00 16] 

Bfl^jsto-j^Bto^riaws. bi& fltf-tf* 

®Sxr4X9 1 0 ^HSfMcO-M £ * L r V > * . ftBg 
Mf-f l OOftWgiJWi. 131 AfcrjjrfJ: 3 try 
-M yY-ytfrntbtix^h. i^'j-My/- 

y^rtJUWCSFP (Standard Formatted Part) V 

-y. mm%mm>f->, x~ ry-y. «aB#ttffly 

-y. SFPV-y, SFPJffiSir/-y s pep (Ph 

ase Encode Part) V- y^-til-f ilSJf ^>ilT . 
[ 0 0 1 7 J 'J- KM VV-yti, xy^f^hCJ; 

[0018] SFP/-y|i. JSK^>RltWo> r 4 

mmZtitzffiMX'fch. ttz. SFPV-yfcU, r 

4 ^ 7 fc -thtubvyr 4x9 mivmwm 
m i D«i$ni». K&tfljjBy-yu. Kjfc&tfr 

[0019] a-fV'-yfl T-^<OlESStKffl^ 
tf'€htl& t - ? x y 7* t „ f-^X'J TX'<r>X?&-t 9 

tizRtx'iikmhim^ttzmthtztocvmft 

W$£im Ltz D m ax y t*, feliXf'-^x y r^X 
K-fe ? * fcft* r £ iil> 3c#x y TtffStt £>ftT v * 

[0020] S F PfflSSPy-vH. fl^^PE P» 

s«7t-?7 h<7)m®kMmziie>tixy-mmco 

MB $ fufc s f p y- y t ^jytmRWCft s . pep/ 
ify- vX'cr, hyy?%tz9<7)-t? 9WL*?yy Vtm/ 

imztuzM®xh&. 

[0021] mz, &&<mwskf<x9iozm^h 

9 1 Olixey K/l^-*as2 lCiot. Br^oa* 
r*EN£$*is. frfc. xey h*;^-^SP2H±» 



f 2 4 tf^<7)x try K;HgS)[i^ SSD(C 

Jiit, ffitSUr 4X910 <0®ffimtffifc<?*mk 
%l£ilzm>ZHZ. 

[0022] ft!K$v7MX?l Ofcli. *7M*?gl 
2 OWfttr y ? T >y 2 2 3 y h n-/P£ 

*ifci^-ir*wii«s*i4. «*f>x? i oxm 

rS^R Fft^SRF££j£ LX V - *+**f\,7u >y ^ 
2 3fcfi^t4. h7-y J fyySHfl^STE^7 
* -^Xl^ff-^ SFE^^fig LT . ir-#IWP» 2 4 £ 
WW"*. 

[0023] y - Kf-v*^yo >y ? 2 3rti, B£R 
F S RFA» ^ y - 1^ D 7 9 C L K ^fl^ff^ RD5 

±j£ tr ii-f«si»2 5 izmsti . 

[0024] •7 t -^$lJffll^2 4T-(i, tt»S*lfc7*- 
^^.ISI^t-f-SFEtao't . U-if*o^ffltjWKBj| 
1 0±c7>{iSfc3r.g> J: if7^7 77 

-*^RHB«#SFDSr±fiKLr. 3te>y^7>yr»2 2 

s^hryjf yym&E^smzm^ , u— f ^ 

HBWffiflbiflJfa^ h y -y 9 co^mmk^l X o lz . % 
M y 97 -y rgP 2 2 <0»!ftU yX^SaW"* fe«6<0 h 5 
•y * y yiE!Wi-§' S TD^« LT . * f -y ^ 7 -y TSP 2 
2 cr>79 f- il-^ . 
[0025] y-;KSiJ«2 4r«i. 3tKft-f-f 
1 0(C»Lrf-^S-SSi-SIRt. y KB 

IWi#SMH*«»^7 K2 7fcffi|&Lr, K^ y K2 

[00 26] 8 ?-j|«Wf|*24-Ctt, f*32trr«» 

)\s*m^htzfr<nWifcm^s?t*$&Lxm&-tz>k 

« t , ±a L J; 3 1 X h° y K ;HEijff^ S SD £■ « L 
r^fyK^-^SP2 1 If^ 

r y ru 2 2 j^tsasf u— mnmttiiLm* h y 
•y^ymmfm^mt^j: o c. 3tf y 777 r» 
2 2^fflttV 1 o«g^riajfc»«pS ii-^xy-y 

[0027] fl^gg|52 5T'ii. 'J-K^D-y^CL 

Ttfi^-Srtt^y-^Douti: LT. SCSI (Small Corap 
uterSystem Interface)^>ATA P I (AT Attachment Pa 
cket Interface) motSffilCtt&ltzJ y9yx-X& 

2SZitLX?yv*-7%mmzm?h. ta.fi 

2 5tliA77r^t'J2 9 § ilT fc 
fttZ>z\ktfXZZ>£olz%Zixx^& < , Zhlz. ay 
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tfi-*S!il»A»My*7x-.x«2 8$:rtLTAA 
T - 7 D i ntm% § *l£ b £ Ui , £ <7) A7J r— 7 Din 
coxy a- H«sa^?f W W&fifcEftit-f WD £ 
^*aj*MW»2 6fctt»t*. A?JT-7Din 

2 9 cfia#s<iT v^sr-^ fcfflu* ; t t\ y - 

[0028] f 3KHi*«l««»2 6 T'li, 

iWV-XWim 2 4 a»&«>8J£B* S PCfc*r*v 
»K^t=jr*J:pfc, u-1NHW1*sld*4jSLT 
ftf >y 7 T 7 2 2 CO U— tf7*-f K ( H^-f ) 

[0029] C P U(Central Processing Unit) 3 01Z 
14, A7 3 5iftLTV- h'-f-v 7 ^2 3W 

-*WffllS2 4 , fl^*»2 5 s U— «f36aj*«lJ«» 
2 6*^§ilStftt, ROM 3 1^RAM3 2« 
tt£*VC^4. CPU30«±. ROM3 lfcEttSftT 

h i y 7 y x -x% 2 8^fi^aa? 2 5 lt 3 ■? 

ft^C T L Ttf-jffittPS 2 4 ^fl-§«gf5 2 5 

HfclS tfclMWfTfah.* «k 3lc&g|5£i|iijffl-f & 4 4 
fc. »*0»fSW»«:ff5«lfc:«fiWi:Sn4flWIMiRA 
M3 2fc— B$ft^f§-fr|>. 

[ 0 0 3 0 ] S 4>fc. /to 3 5 CI£Rf ffttt* t'J40 
3&«S»S*iTtJ0. M^T-r77 1 0*^tj?A£tJ$ft 

aa^wm* * o 4 o KiBttsti-c r-7 com 

WtiUi. CPU3 0tJ:-5TWJ»S<i4. 
[0 0 3 1 ] r-^IEiHW^tov^T@3«07o 
b Srffl I >T^t 6 . 4 t'Xf 7 7 S T 1 T 

it. T-?mmztihm.%T i 1 o^ii/d 

y 7 7 H U7A>£> 'J - H^r -r 7 r 4 5-f r-iWfif>b 

in. -b 7 7 . t%h^tmmcom&z&ftthT- 7 1 

lft/» £&tH: 7 7 £W5'J-f 6. PJS'JSftfc-t: 

tc , d com^m Lfcr-7£y< 77r^t'J29 fcififi 
?-^T7-x y7ST2tittf. mm7n-y?T 
VUX TB 1~B 1 3 j £T-?£»r6i§£\ 04 

r 4 7 -f hlOTjFffiMtSWI-fe 7^rpS0j . r p 
S3 j *>r-*S:K*ajLT. 04 BK^-fJ: 3ty<7 
7r7^'J29£feii$-t*|>„ 
[00 3 2] Xf--/7ST2T'ti. 04 CtCiKf J; p 



■f 77*ST3fciitr. Xr •yTST3T'<i. A 7 7r^ 
2 9fcl«»ajSnfcT-^*»4>l?«*««T<< 7? 

1 OKWW-i-f-^taHRLT. AX3 5£tf LT* 
»Htt.**y 4 otn frfc, ftr-f 77311 

2 0 tyfcBSvf -< 7 7 1 0 #&t &fifc b # £Ji . 
*r ^77 1 0<7)SFPy'-ytlBIS§ixT^|.f ^7 
7®#c 7 )^im^M I DSrB^aJLt. *»#6tt7*:>J 

4otieit$*i). 

[0 03 3] 05{i^«^tt7^y4OO7a7->-3 
y**LTt^i. 3 7fx-7^ffi*^S(tBX 

-p^r-^Sr3tfi^r-f771 OtCieU'ri.Kttt, C 
^Sttffi o r- 7 cofe* b 0 OWKIT 'J - H ^ r 
hMfetffrhti&im* 7 7*^-f 
lOfcft, fL-f iico^il-fe 7 7 cor - 7 ^ ie 

efSit^^siat. 2ocoT-^faea«4o 

a, 4 0b£iS(t!>i>tf)£:-fS. 
[ 0 0 3 4 ] T-^Ett««4 0 a . 4 0 bii. 

7 1 0fc»#a*iiST-^*IEttr*fc«><?5T-^» 
4 0a-l, 4 0b-lfc, CcOT-7* ^ IEfiS^^•CV^/ > C3t 
Kmr<77 10±c7)[aa^M^|gi:-ri»tf^, fidi 
T-7«05feSI<7)i&a7P 7 7 T H U-7 1 ffeS7n 7 7 
Sc^W«^IB1i't-l.7t* > )c7)(iMfi^g|?4 0 a-2, 4 0 

[0035] $^>(C, ^»?&147*U4 0tC«i. t-7 
Wt&ffi&4 0 a , 4 0 b HiaitS iXT^T - 7 tfbCD£ 0 
%%M&T < x 7 iz im $ iiT » tz r - 7 T S> 6 *^ tfl 
a'JT§4«t r-f X7HWOMffli]fll«M I DrE1g 
■T6««*tt4 0 c SrlSttS. fcfc. «=IIp1^4 0 c (c 
ti. ^»%147 ; 6 I J4 0^v<7)T-7#^ji^4 J tl:7JCO 
ih*^ tt . ^RS5*4t'- 7* v ^ ; 

b $r*-T7 77^*^tt2-^aE-ri»^cr)f-x 7 7r- 

[0 03 6] iiT. Mi<fH4C(c*^-T-^*3tl» 
^r^77 1 0tcEii-r4iI^. tfell7o7 77H^7 
r B0j, r B 1 4 j . r B 1 5 j Or— 7 r d 0 j . 
r d 1 4 j . r d 1 5 j 1fi%ffi$S,T4X? 1 0ft»&R* 

0 eaffi$8S54 0 a-2(Z{i!Sa7n 7 7 T K U7 

r b 0 j 1 ifen7D 7 7^-<Df -tmrnzixx ^ 

* i t tfiTfi § ilt . r - 7 SB 4 0 a -1 Kfftil 7o y 7 T 
K1^7 r B 0 j <7)t— 7 <"d0j * i ie'IS$itl». 4fc. 
f5Sffl$8^4 0 b-2£littS7*o y 7T H UX r B 1 
4 j r 2 j f&a7'o x7^Vjr-7AM$ixTV^ 
Sdt^^/lT. T-7SP4 0 b-lt|fea7D y7T 
KU7 r B 1 4 j , r B 1 5 j cOr-7 r d 1 4 j , 
r d 1 5 j tf&mtL&. W««4 Octcfi. 
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tiim&r < x ? mnmnm&M i DmmztLh. 

[00 37] Xf7rST4Til 3ytA-^JB*» 
4>»tKofcr-*fc. rt»7r«'J 2 9tclE1i$ix 

T-?fc*^EIiT-?££j£LT. ,I<7DE#*t-?£ 
x? l OfcEJW*, Witf04 DiZmtX 

0 c. ay tjL-^3au»^5»tno«ttayn y ?r 

Hl/X tb 1-B 1 3 j tOx-? r e l~e 1 3 j fc, 

FUX TBOj , r b 1 4 j , rei 5 j cor-* Td 
Oj. rdi4j, r d l 5 j a^Eiir-^&JfcS 

tix. zmmT—mmm*?* rpsoj-rps 

3j fcE»3ft*. 

[00 38] Xf7 7'ST4t. 7*-?OEJfttfEL< 
§§7 L at fc « CliXf 77ST5 X'^Wmt* * V MB 
1i§tl-CV^T-^IE1ifIiS4 0a, 4 0b<7)T-?fc 
J:VftBffi$£«£#yRfc LT, T-*E8IWts£tt7 

-fi) . £fc, ^if istt;^ u 4 o ^a^4 o c ce 

x^^S2 0*^7teS\r-fX^ 1 OtfSXWSiXJtfc 
L&^#SM£ftStB$gS4 0 a-2. 4 0 b-2fc«£ 

[o o 3 9 ] T-?mkWfcwz%T < x?$m. 
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